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Ji:£7> ^tfl ^^i^fl^-g-^^ ^^-sVfe ^^^3 ^-^^Ji* 4^«Vj1. 

^^ai ^'a^^ja.i^- ^>^^a ^-s^^^^* -i-^fl -a^^ -S-^Hl <^1^^#^ 

•a-tt^-lBl^ ^^91 t-llolt^ *>*^^a ^ 2:^*V:2., 

S^tb <^1^^^S. HSll<iJ 7]:7]^'Br ^<H3E. ^ 7flSl 7] 

£ 6 
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7l^l^/o]^^ ^^tb^m* S.^^>^ o]^^^^^] ^ 1}-^ {Mobile communication 
apparatus and method having base-station and mobile-station multiantenna} 

S. 2^ £. <^l^^^^^Hl^i ^^^^ ^ ^^"^fl <^l^^'iil ^^-^ 

H 3^ £ 2<^ S-Al^a ;*|121 'S^^l'^m 'i^*>7l ^tb 

£ 4^ s. ^^1 '^^^I'^l^ ^^^^ M-^^ 

S. 5^ :£ 2'^1 ;(1123 ^^^1^ ^Al<m# ^^^}7] #S.-f^>H. 

5. 6^ 5. 71^1^^ ^^^H^ T^^^ M-^'fi -ir^S., 

£ 8^ 5. *>*^^a. ^S^^^S^ ^>^Al<:^lSl ^A^^ t^^'^ 1:^^ 

3E. 9^ S. 5<^] >I153 ^^^^ -a^^Hm ^^«>7l ^t!: #S.-f:xVH. ^ 

H 10^ £ 6<^ *V^^^ ^^^S. ^^^^ <a^^Hl- M-^^ 



^^1020020064009 

<ii> ^ ^x%^ o]^^^6^ ^^s-Ai. ^^ ai^*>*j= ^>-§--&> 

<^le1t!: 7l^# ^S.^ ^^^^ n}-^^ '^mV^ ^51^^ 7fl^^ o]^^ U-^ ^ 

<13> :5J^^S.. AflS.^ ^>-§-^<=^ ^el^^ 7fl^^ Ol^^ «c}-^5l .^IS-Ai 

-ff^o]i4 ^^"^l a^^^l^ 3GPP(3rd Generation 

Partnership Project)^ i^*>^ 3i(l^^^(HSDPA:High Speed Downlink Packet Access) 
7]^^ a^^«l-al $XIL, n\^o] f^^oi :§.7l«.}-^ S^^^l*?! 3GPP(3rd Generation 
Partnership Project )2fe lxEV-DO/V(lx EVolut ion-Data Only/Voice) 7]^-^ S.^^^}JL 
9X^. ^ 7>^1^ ^, HSDPA 7]#3i). ixEV-DO/V 7l#^ ■^(web)3|- ^Sr ^ 

^ 3^^^^ j1^*>^ 3^^^^ 1}-^^ 5g^^^^(Average 

Throughput) o}^^ ^tfl^^^^CPeak Throughput )«^1 9X'>\^^S. ^^S^^o] 9X7] n 
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Amcf. ul^^>^ ^^^^ 7l#^ ^m*>7l ^n, ^-g-^aEiS^CMC: Adaptive 

Modulation & Coding) 7l#, j1^;^1-^-§-^(HARQ: Hybrid Automatic ReQuest) ^ t^)- 
^ A>-g.;^l- cfolB^AlBl ^?{|#^ (Multiuser Diversity Scheduling) 7]^o] e-S-^^S ^ 

IMT-2000 3GPP(www.3gpp.org)iil- 3OT2(www.3gpp2.org)^ ^'Hl 

(specification) ^ P. Bender, P. Black, M. Grob, R. Padovani, N. Sindhushayana ^ 
A. Viterbi<^ ^«fl "CDMA/HDR'-a bandwidth efficient high speed wireless data service 
for nomadic users"s}^ 2000idS. 7-S'=fl IEEE Communications Magazine 

Bl-fe vol. 38(7)^ n^]^] 70-78<^ 7flAls)o1 ^^t)-. 

<14> ^^^S., tj-f- «?>Bim» A>-g-^M 7fl^* o]^^ ^6]:^ tfl^^ 

6|l ^^B(Lucent) l-e^-^B (Blast) 7]^^ 7l:^1^5i|- o]:^^©] s.^ 

t^^^ A>-S-^ 71:^1^ <y:Bllui- ^ o]^^ ojr^x^ A>-g-ofl ti]^ 

N7ll 7]^]^ ^ M7ll <:>1^^ A>^s>^ min(N,M)(N, Mf' tfl 
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o] s.^ >^>-§-*><=^ ^11^^ ^m(matrix)^ ^ 

3.a§(rank criterion)^^. -i^Sjol^H. 7l^l^/ol^^ rf^ ^^^^1 ^fl^^ -S}^^ 

^(H)(<:«^7lA-l, Hfe ^a^^<^ ^tfl ^S. ^^%t^. ^^^^ 

'^l^^'il^^^ wl^^^tl ^**fll-^ -i-^ ^A>^Krich scatter) €:^<^1 

^ S^^sIt:^. ^-f ^>^(Shamon)^ i^flii-g-^ «>^S- -^^l*^ ^T^^H ^>-S-^> 

71:^1^/ ol^f-^ rl-^ ^leim ^:\^::^^ o]^^ ^tfl -g-^(CMAx)*=*l 
C,,^— log,det[I-»— V B[":PH[] 

(identity matrix)* ^n^^, tflz^- ^^S-^i ^^^^ 2^s^xi]b\M: M-^^^^. 
On^ ^ ^-a:^ ^^^fl^. ^>^51 itflii^^ 13>^S. -^B^iq- 

7]^'& G.J Foschini ^ M.J.Gans<^l "On limits of wireless 

communications in a fading environment when using multiple antennas"£l-^ 
1998\i£. 8-i<Hl Wireless Personal Communications ^^1^ vol. 6^ ^^]^] 

311-335^*^ 7flAlJ^lC)1 ^tf. 
<15> Ireh^rH 7]^^ ^'t^ I'^l ^T^-sI-uL, 7]:^]^^ ^1^^ 
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BflM-^ ^el^^ ^M-"?! (nulling) ^-§-<^l ■i:7l-^^«^, >^>^^ ^}^^ 

«>M-^ (nulling)^ 7H^^ LAL C. GODARA<^ ^«fl "Applications of Antenna Arrays 
to Mobile Communications, Part I: Performance Improvement, Feasibility, and System 
Considerations"e1-^ 1997\iS 7-S<^l Proceedings of the lEEESl-^ ^ 

:^]^ vol. 85, No. 7^ n<=>]^] 1031-1097^«^ 7^^^ , ^^flol^l 104151 D. 

Null Beamforming-i: ^^). 

C16>. tcl-Bl-A-l, ^#tb T^l-^'^^m-* ^V-S-^M ^fl-'d^ <^l^fe ^fl^^l ^ 

<17> ^^<5l ol^^l-S.^^ T^^^^ ^-^Hl ^^*> 
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^^«>7i ^^^^4 ^^^^ (2) t^^^ o]^^^^ n^A ^ 
4^ ^Bi, (3) ji^^m ^11^^:^. jL#^-i- 7\ 

<a:;^l-^, (4) S^^iil-^ ^11^^ ^m^^ ^^li ^>-§- 

^^<=>] 5tl*H, ^tfl ^4^51) Ti-g.^ ^>^^«ill ^Atb ^4i«<^l Tls^ -^als)*:*! ^^1 oiofl 

^^«fl ^M^^m «fl^«H. '«'>-§-^>^ tll'^l^^^^^ ■?-5g>^^ ol^^l-jl, ^11^ 

<19> ^ ^T^o] o]^ui;;(l- *>fe rl-s. 7l#:^ 4->llfe, ^7l 7l;^l^/<^l^^ T=1-^^Bjm# 
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J0> ^71 7l#^ ^^1^71 ^ ^ 7fl5l o]:f.^^-a^ 

^ ^^M3. ^'^^M.m: n^A^^'^] ^iJslfe ^^^^'^''•ife. -2-^^ 

#^-^Bi ^A]6j) oi^g.^*^ ^7i *>«j=^a. <^l-§-*l-^ ^^^>^. ^7l 

«}«j=^a ^-i^^^i^ >a-7i «v*j=^3 ^-^^jas ^^i^^i <^i^^*^ 

^-tt^sl^ t^loiEi *>*j:^a ^ 

S^^I-JL, S^tt Ol^f-^S-S. ^-l^-sj-l^, ^7l 7l>q^^ 2^ 

^ 7flSl 71:^1^ ^3. ^71 ol^^^ ^ 7flSl ol^i-^ ^^IM-^^ 

7}^]^. ^7] o]^^^ ^o]s, ^>q-^ <?]:tflM-#* ^7l <:>1^^ tV^M^I 

>^7l 7]^]^ ^Bim-Sl 7ll^ 2.^ ^3-71 ^r^i-& ^7] 7]:^]^/ 



1020020064009 
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^-a^^^jaiq- ^7] ^^^H ^-a^^^i ^'^l'^^ 4€ 

€ 71-^^ui- ^ ^flm^^^^^-s.^^ «>^^a ^^*>ui, ^]^^ 

C^jolBl ^ ^^"a^H^^^^ 2:-^*V:il. 2:^ 

-i- 7>;^H, >a-7l ol^g.^^ ^o^S o]^^ oJ^mE.^ ^jL^ >^7] ol^f.^ c1.Bj|i+ 

>^7] 7];^]^ ^^m-^ 711^ <^l^<=>ll^ . ^7] >S-7l 7];^! 

<22> ol§l-, ^ ^i^ofl 7l^l^/ol^^ ^f'^Bflul-^ 3£^*>fe- <^1^^^^^1^ T^'^ 

<23> J£ 1^ ^ ^^<^ ^tb 711^^^ Ire^S.S.Ai, 71:^1^(11)4 ;^ll vfl 

^1 ;^1K ol^^^dS. 15. ... ^ 17)S. ^^^^4. ^11 ifl^l >I1K (<^7lAi, Kfe 2 ^l^y-^ 
*3=^ ^^t) «^1-S-^«(13. 15. ... ^ 17) AiS. ^^tb 71^-ir 
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^^tbt:^. ^ ^^'^ «^1^^*(13. 15. ... 17)o] o]^^ ^^IM-^ 

7fl^[M(ku)]fe 7];^i^(ii)<^i 7]:^]^ ^yn^^ 7^^iBm^- ^7m(i^M(ku)<N) a 

7]7^^ ^^M-^ 7ll^(B)^ ^-a^Tiq- <^l>8-(M(ku)^B)olt|-. <:»^7lAi, M(ku)fe 1 
'S-^ *3=^' 2 o]^d] ^*^^<^lul, ku^ -^l^^ ^S.^: T^-^^flT^. l^ku 

<24> 5. 2fe £ H <^1^^^^^1^1'H ^ 

^^^|)^^J:(HS-DSCH:High Speed Downlink Shared CHanneD* ^#*>fe ^^1(^121 

•^IBI-AIJ:*^ 3^«a^H'^0:£^3il. 7>'a:«H ^4^*>fe ^^^(^23 
<25> S. 2<^ $3t<>1'H, >il21 ^5^*^ 7l^l^(ll)ofl>H *r^^^ ^123 ^5^11- 

<26> 71:^1^(11)^ 71;<1^/<:>1^^ ^-^^^IM- ^11^^ -sT-^Cdownlink) ^^^(<^1*>. 4|1 ^ 
^J[H(ku)]«^m <=>^7lA-1 H(ku)fe ^1<^131, l:^ku^K<^m. <=»1«V. ^-i^l^S. 

<^m^«(i3. 15. ... ^ i7)<flAi ^^gjg oi^^^ 7}^^^^^ ^m^m^^^ m 

vfl^l :^1K «:»1^^#(13. 15. ... ^ 17)S^Bl ^€ 

^i^fl^-S-^^ ^^^1-^ ^V^^aL ^i^^ ^^Ms. ^^^^^mr ^] 

7W^ ol^^l-^ ^^M^ ^^^^ ^-^^ <=>]^^^^ n^]^'^4r ^^^^ 
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^^^^ ^^^^ ^^1-^ tflo]^^:^^, o]^^ 3|. 

^^M:£(PICH:PIlot CHannelXPICHi)*^ 7}^^ M <=>1^^1-(13. 

15. ... ^ 17)S S.^^^ ^^S. ^4^tb^. 

<27> <:^7iA-i, *>^^a ^^^a. ^ ^>«'H ^1^^ 

^±LS ^^^^tq-. ^11 ^^[H(ku)]«^m. 7l;^l^(ll)^S.^B| o^^^ 01^^(13. 

15, ... 17)^S. ^11^^ ^^31). a.7l# ^T^m^^. ^, >lll ^^^[H(ku)] 

^ ^(column)^ 71x1^(11)3] 7];^!^ <^>^M-<^1 ^tb ^^ll^^ ^^^^iJi. ^(royf)-& <^1^ 
^(13. 15, ... afe 17)^ <^1^^ <a:^vl.<^ ^ms. ^. H(ku)^ ^ 

tfl^ T^^^i=l-. J^tb. 5q-<^^H^^(PICH:PIlot CHannelXPICHi)^ '^^^'U^ 
H 511 >i'?Q:£(CPICH:Common Pilot CHannel). ^-g-^^^H 5fl^<^s(DCPICH:Dedicate 
CPICH) SE^ 2:x> ^J^sJf-^^H >^llli'il:il(SCPICH:Secondary CPICH) ^^1 € n=- 
<28> ^ ^tgofl 71:^1^(11)01 ^^tb wl-5!l- :^ol ^ o;tS.s. ^ ^cl- 

^. ;^ll ifl^l ^IK ol^^# 21-^(13. 15, ... SEfe 17)^ o\^^ ^BflS.€-;^l ^ 

^cV. olsq. ;(|ll xfl;^l ^IK oi:i.^l-(13, 15. ... 17)ofl>^i ^^^Sl^ ^^121 ^^^1 

<29> ;*(ll vfl;^l >|1K 01^^(13, 15, ... 17)^ 7l^l-^(ll)^S.^Bl 3^^^ 

MJ:l-S.^Bl ;<lll 
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^^[H(ku)]4 7l;^l^(ii)^s.^Bi ^Ai^ ul^^V^ 

<30> o]t41. ^11 ^^1 ^IK <>1^^(13, 15, ... 3El^ 17)-& <^n^ -f-^fl "t^^^ 

^A^sJt 7^]3 ^^^4r ^^4. ^12 ^^^<=>i^. ^^^^ i^i)<^m-i-^ 

^ T^flolBl- ^<*17V ^t!: ^11^ ^7l (coherence time):B-tq- ^ 

^ ^c>} cJlolB)- i^fl^ol 7l:?l:^«:>ll c-ilolBl- Hefl-a-i: ^>fe ^^^^ 

^^m^. m ^fl^^ ^-B-€^ tb 7l^l^(ll)ofl a€- <^1^^#(13. 

15. ... ^ 17)«^1 <»>\1 -a:^^ (burst T^flolBl-S :d^«>^ ^^-i: 

<31> ^ olSfll- -§-71 ^Sfl, IE. 1 ^ £ 2<:^1 ^<H'^i ^^1 ^IK <^1^^(13. 15. 

... 17)^ -a^^Hl ^ >^121 ^^^}JL, 71^1^(11)51 <^^X\^ ^ ;*I123 ^ 

<32> H 3^ S. 2<^ ^121 ^n^^ tfltb ^ ^tb ^^^Hl* ^^«l-7l ^tb 

^4^^^ ^^1(^131 vfl7:l ;«fl33 ^n^) ^ tll ©1 n<=>]^ ^ 
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€«>fe ^^*>^ ^^*>^ ^:^1(;^134 xfl^l ;^137 ^;41-S:)s. o] 

<33> 5. 4fe S. H ^^1 ^IK <5l^^(13. 15. ... 17)^ ^^«^ ^ 

^ ^A^^ t+Bl-tfl ^'^SS.'H. ^^flM- <H^^1(41). ^m^^^ %^^(42), ^11 

^^-f-(43), ^^^1^^(44). ;^H^:a. ^€^(45), T^llolBf^^ 4€^(46), T^ll 

<34> ZL^^, S. 4^ ^^1 ^IK «^1^^(13. 15, ... SEfe 17)^ ^^h-i: S. 3 

<35> £ 4<ill 9X<^^^, ^^-1 "^i^m- «^^l«^l(41)fe M(ku)7fl^ 0]:%.^ "?>^m-€-(41a. 41b, 
... ^ 4ic)4- ^ai. 7l;^l^(ii)^s.^Bl 3q-«a^B.^:£#, tflolBj-AlS:^ ^ 

<36> ^flm^^J ^^^(42)^ 7l;^l^(ll)^^^Bl ^^^El^l OlSllol(41)« ^ 

4^^(43). :^l<H^:e. ^€^(45) ^ tfl<im^:a. ^€^(46)s. z^-zl- 

#^t!:i4(^l31 

<37> >5fl^;a:s. :t:^^(43)^ n^:S:( feedback)^ ^S.^^] S]n ^^^^31 

[H(ku)]<^l ^^^^ ^^^^ ^tfl^Ai^ife 7>^:^:a.§(V(ku))^ ?11^>8-^^:a#(A(ku}) 

^ m^«>al. ^^^a 7}^:^^.^^- ^m^n^^^-^ ^:B.^^^(44)S. #^t!:i=f(^l32 
^^^1). ^M, 7>^^^-i-(V(ku))4 ^ll^^Bfl;^^^(A(ku})^ ■^^^[H(ku)]-i: U(ku) 
A(ku)VH(k u)^ ^^^V^ SVDCSingular Value Decomposition) ^^^^ 
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<38> oi7l/'i. NB(ku)fe B <5l«MaI 1 ol>a-olS.^. «fl<:>lAl^ ^^ 

r^^ o]^:^^^ <^^7} li(nuli=0)<*l ^Ji^^} B o]^}7} A>^^ 7fl^^ 6. 

NB(ku)S S7l*H M-^^fe ^^1 7V^^]-4. 
<39> pg^Tqi^^(44)fe ^flm^:e. ^^^(43)S.^Bl 7>^;^:a.«(V(ku))^ 

>5llii^tJl^:a.lr(A(ku))^ 71:^1^(11)^3. Tqi«:Al7l7H ^. ^^^^ 

^-a-tlJi^Bl* ^%^SLS. €^*V3i, ?fl«r^:i:l- '^l^^ *^>^1M- ^^I'^'l 

(4i)» 7i;^i^(ii)^^ ^^^ttm^iss ^^1). '=>M. ^3 ^*s^}7i ^-sfl. 

:^:e.?4iW(44)^ ^^i^(43)s-fBi 7>^ ^:e-#(V(ku))3l- oh ^13- 

Division Multiplexing)*V^. ^1^% t:l-^S|-^ ^«:^3L3^-1 <H«11<=>1(41) 

» 71^1^(11)^3 ^ Si^. Htb. ^ ^*>^. ^:a.i^«r^(44)^ 

n^l^-ilJ:* ^^71 7>^^:a.*(V(ku))3i|- oH «fli^«>fe ^ilii^Bfl^:a.€-(A(ku))^ 

^^1:^ ^*fl ^1^^ ^-^"^ v^^^ afe ^21-^^^ 

<40> 4€^(45)fe 71^1^(11) 6.S.^Bl oi:f.^ «?V^uj- <H 5||ol (41)1- ^-gfl 

^H-il^l^ ifl^^ ^11^^^ ^^^(42)S.^Bl ^-^^[H(ku)]-ir <^l-§- 

«M ^>a-«>ji, iill^:e--^€ ;^H^s3.-^Bi :^]2 ^iH-il^s^* 4-S-s>^. 4€€ >il2 
^H-tl^ THl<^m^:e. •<d^^(80)3. #^t!:^(>il34 ^;^1). «^71a-i, ^ 
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^^^c> «Vfe;^H tflt!: T^^slii^. ;^IH^^S^b1 >ll2 

o]^^^ oV^li4 o1^1ol(41)» -i-^ ^^tb c-il<^m^^#3i|- ^11^^^ ^^^(42)^^ 
<42> i^^^ 1] r(k) = [r(l.k) r(2,k) ... r(N,k)]T 

<43> o^7lAl r(n,k)^ k <^1^^^ n ^4 ^^ms. ^J:<^lt%. 
<44> [^^^ 21 r(k) = H(k)x + n(k) = U(k) A (k)VH(k)x + n(k) 

<45> o^7lAi. n(k)^ M-^vfloL, U(k)A(k)VH(k)^ H(k)» ^^^tl ^t"?^ 

-iJ: ^M-^ ^«fl(SVD: Singular Value Decomposition)t!r ^<^H, 

34 ^<='l -S-^i^^^. ^fl^^ ^-sflCSVD)*^! ^-Sfl^^^ Da-Shan 

Shiu, Gerard J. Foschini, Michael J. Cans ^ Josep M. Kahn«^ "Fading 
Correlation and Its Effect on the Capacity of Multielement Antennas Systems"5l-fe- 
;*fl^^^ 2000idS. 3-i<^l IEEE Transactions on Comm. ^^1^1 vol. 48. No. 3^ 

n'=>]^] 502-5m'^ >\]^]^'^ $X^. 

<46> 3] X = wd 
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<4S> q-A] H 3 ^ 5. 4^ «-<i>7M. T;flol^>§:e. ^^^(47)fe cll<:.lB]-:=§:a. ^^^(46)5. 

Jl, -a^^ €*>^ iJflolAl^S. Ne(k)(0:^Ne(i)^N)7ll^ cllom^:^.*^ 

^t^(48)s #^tbT=l-(^l36 

<49> cllom-:^:^. :t^^(48)fe ^^^(47)S.^B] SJ^Sj^"^ cfl<*m 

^n^^ ^<^H ^fl^^m 7m(TBL0CK) ^^«>^. ^^tb «fl^ 

<50> ^ ^^1-^. ^121 5. 3«^1 5.^1 € ^51. ^132 ^ :^133 ^ 

^91 ^34 ifl^l ;*I137 ^S. Si^, ^34 xfl:^l 37 ^;fl*<^l 

^^'^ ^132 ^ >jl33 ^n^^] ^3E ^4. 

<5i> cV^, S. 71:^1^(11)31- S. 2<H1 5.^1^ ;^123 tfltl: ^ ^^<^1 ^ 

l-s-f ^>Hs.A-i , 7}^^&^ ^ <^l-g-*1-<^ *>*J=^a 

<^mi-* >a^^>fe ^:^i(>^i54 ^m, tflo]Hi.#^ ^ei«i-<^ i^nom^^^-i- 
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<53> £ 6-a: £ 71^1^(11)^ ^ ^tb ^^^H^ T^^^^ H-^'^ 1- 

-^-(64), «V^^3 ^^^(65), *>^^a ^3^^(66), <^l^^i^ll<>m 

<55> £. ^^M- <H^<=>1(61)^ N7flSl 7l;<|^ ^B|lul-#(61a. 61b. ... ^ 

61c)# ^^1 ^IK ol^^s.(i3^ 15^ ^ 17)S.^Bl ^ 

>fll ^fl;^1 ?s|lK <^1^^«(13. 15. ... ^ 17)5. ^^tbt^-. 
<56> T^l^^je. 4-^^(62)^ 71^1^ ^^iq- <>l5llol(6i)^ vfl:^l ;^1K 

(13. 15. ... ^ V7)S.^^ o]^^'§. 7l-^:^i#(V(ku))^ 

^fl^-a-^^^a^CACku))^ ^«fl^(63)S. >)l-^tlri^. 
<57> .^tjlY(63)^ 7>^;^:e.*(V(ku))3l- 

^flm^^^:e-l-(A(ku))* 7>^^1^E-11:{v(k)}4 ^11^^Bfl^B^l:{X(k)}S. ^«fl*>Jl, ^ 

7>^:xHBi#{v(k)}iq- ^ll^^^^Bi«{x(k)}^ «>«j=^a ^^s^^je. ^3^^(65) ^ 
^^^3. >«^^^(66)s. #^tbtK>il5i ^7^1). '^7iAi, 4^^^ 7>f^^:e.#^ 
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7W^&<^ 7W^] V(ku)= {vj, v^. ... V;r}S^^^s|31. ^11^^ 

Bfl:^:e.*^ A(ku) = ^2, ... ^^^^i:^. 

<58> tl:^, £ 4^1) :^:a.T^«r^(44)7> a]^^ >«>^«> 

'^Bfl^:a.«{A(ku)>^ 4€tbi=f. atb, ^^^ll^^(44)7> Al^% cff^^^cJ-^ tfl/O 
7>^:^:e.€:(V(ku))3l- 55B^^^^:e.*(A(ku))^ -^^tb^. 

<59> o]^^^ ^^5. >llcH^(64)^ {tk}» '«^d*H *>^^a 

t;r}^ {tk}^ ^^^^ tfl^Alfe Pramod Viswanath. David N. C. 

Tse ^ Rajiv Laroia <^ ^l-gj) "Opportunistic Beamforming Using Dumb Antennas"2l-^ ^1 

2002^5. 6-S«Hl IEEE Transactions on Information Theory vol. 

48, No. 6^ A<>'\A 1277-1294^«=1| 7nAl5|<>| <^t\, 
<60> «>«^^H ^-i^^^il ^3^^(65)^ <>l^^SS5l all^:^^^! ^>^^^«^H 

4-^^(62)^^^ ^^s)^ 7>f^^l^Bl# {v(k)}. ^fl^^tfl^^* { 

X(k)} ZLS^ul ol^i-^ii ^^S. ;^lc^i:^(62)S.^Bl SJ^s)^ ^l^-^^ it], 

^3^^(66), «^l^^tflom ^^^(67) ^ 7H1:^(69)S. z^■z^■ •?-^t!:m^l52 ^^1). «^ 

7lAi, sv^^a ^-iq^a. >SAj^(65)s^Bi A^A^sj^ ^-^^gje. ^. <^1^^ 
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^^^(/max)^ /uSEr(I). /uSEr(2) . • • • ^ /uSEr(Nb)-^^ ^^^^t^. 
<6i> *>^^3. >S^^^(66)^ oj^f-^^S-S] 341^^4^01 ^^slfe ^^^tlr«=fl'H 

^>*J=^a ^^^s. ^:&^^^i65)s.^^ •a^sife ■si-«j=^3 ^-^-^^iL^ ^ 
^tfl^l yw^^aim ^:&^^-^}^. ^^^^^ ^^i 7V^^:e.(W)^ 

<62> ol^f-^t^lolB)- ^^^(67)^ '='1^^^ ^flm#(HS-DSCH(k)) ^<^'H 

^^({W})5q- oi:^^tllolBl- '«d^^(67)«^l>| ^^S)^ N7ll^ <5l^^l-^ t^l^^m^ 

^51^ j^^^H ^:£#(PICHi. PICH2, ... ^ PICHn)^ 7><i^JI. 7H>€ 

* 71^1^ tV^lM- o1ello](61)^ #^t!:t:f(;^l56 7><0:^(69)^ ^ 
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aflolAl^ ^A].«.(68)S^Bl <g^Sl^ cll«^m^J:5+ sl-^^H <a^(PICH„)S 7}^«V:iL. 
7Kb€ 71x1-^ <^^<=>]i61)^ «fl^«>fe "^Ir^i^-Ceia. 61b, ... 3£fe- 61c)S 

#^^t:l-. oH, 7Hl:^(69)S.^Bl 71^1^ 9^^^- ol2flol(61)S. 7>^€ 
ol^^l:(13. 15. ... ^ 17)S. ^sll<a ^^^4. 
<65> rl-^, £ 5<:>11 :£^m ^152 ^:^1 ^ 5. 6<^1 lE^l^ -SV^^S ^>!^^^ >«>^^^(65)^ 

<66> S. 7^ S. 5«^ S-Al^ ;(fl52 ^;NH i^tt ^ ^€^H1» ^^•&>7l 

^1-S-«H *>^^a: ^-^^^je.* ^:41(;*fl7i ^fl^l ^179 <^]^o]^ 

<67> e<^] S.Al^ «>^^S ^^^^ '^^^^(65)^ ^ ^^<^1 ^tb ^a-^Alcrlloi 

M-^^ Ir^HS-Ai, ^^^(810), 2:^^(820), 'S-:^ 7>^^:e. 

(830). ^11^-8-^ ;^m^(840), ^^^(850). -^^^(860) ^ ^tfl^l ^-^^(870) 

S. <^7H. 2:-^-?-(820)^ ^^ll^^ii ■¥-^H 2:^^(821)^21- «^1^^ ^ 

^iS.^^ ^^-^ 2:^^(822)5. <^l^ol^lJL, ^^^i ^:^^(860)^ ;^1"?!7l (861)5^- 9}^ 
Bl (862)3. «5l^«il^cl.. 

<68> ziel^, 5. 8«^ S.^l€ wl-^^a. ^-i^^ja. ^S>^4^(65)^ 5. 7<^ 5.^1 € "l- 
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^ 4sq- ^<^i -s^-iv^Vai, '^^^ 2:^^(820) ^ 

jiB^t!: 7>-g- iiiim-i-^(iog2(i+x(k))/fk)oi T^ii^ ^d^^ "a^m *^1*>3 «fl^ 

^ll^S. cll<^lBl» ^^<=>] aife ^'ii<^H i-t«>^l 's^-yr-^ ^ 

^Tfi Slol olH ^^Til-. 
<70> [^^^ 41 hji-= 2i(k) * v(k) 

<7i> ^^^(860)<^i ^<>i^i. f}^^m2)^ '^^MJm i ^ ^7H7i7i 

;^1K ol^^(13. 15,.... ^ 17)^ 7}^^ S.^ 3:^51 ^6. 
S^i. ^^^(/)^ ^tfl^€: KCmin(K.N) ^1 
<72> 2:-t^(820)<^ ^'^'I'^i, ^lim^^e- 2:^^(821)^ ^^^(810) 

^ 7}^:^^ ^3-^^^(830)^ ^e^uL c>]^^ ^^S.^^ S.^^iS22)^ 

^^tb ^^^V^ s^<^l 6^- ^V-S-^V ^^s.^:^^-^ 

<73> [^«|-^ 5] Hs = [h^i) hA(^ ...h^y«g)]. Ki35) ^ 2, ... B 
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<74> {^^^ 6] Ts = [^Ki) ••• -^^5) ^ ■•• 

<75> ^s. 7\^^^ ^S^^^(830)^ ^^11^^^ -^^H 2;t^(821)S-^B;i "^^^ ^^t!: 

^4(Hs)* <^l-§-*><=^ ^"sj-i^ 74 :^ol JL^^S.(float point) 7>f' ^:e.(W)-l- 

^^^*>JL, AgA^^ >8.:^ 7>^:^:s.(W)« <^1^^^ 3.^^ ^fl^-§-^ :^<+^(840) 

-a-J: 7>^^:e.l- 5i1o1:e.«-^<:>)1 A>-g-^i-fe -^cf^Vsl-^ t^V^ ^11^-8-^ ^-^^ 

(840)5. ^S. 7\^^t]r, 

<76> 71 f = Hs"(HsHsH+No/Eb) + 

<77> ^ll^-g-^ ;^1^^(840)^ 2:-^^(820)S.^&| ^^^^ 2:^ ^4(Hs) 

S 7>f'^:a(W)« ^l-g-^V*^. 8^1- :&«:>1 <^1^^^ "S-^S-m ^^tb ^^^^ 

-8-^(0^ n^^^ ^^(.0)9 ;^^^(85o)5. ^n^mms ^m. 



<78> 



[^^h-^^ 81 



1+ 



<79> ^, W=[ Wi, W2 WHB l*^'!^. 

<80> Bl-o^: oi:g.^^ JLS^*};^! ^-i- ^^<^1^, ^^-71 8<^>^i tk 

<8i> ^^-1^^(850)^ <=>W^'§. aiB^t!: ^flm-§-^ :^-a:^(840)S.-?-B;| 'Q^slfe ;^ 
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5 :a.T:|- 3.^1 ^<?V ;^-1^t]:T^(:^l76 



<82> c 

Ti^:^^ T^H^^ ^^11>7>^1 ^^^^({/». ^^^ll^-§-^l:({C}) =1^^ 

7W^S.^an)4r 3|tfl^l ^'i;g^(870)S. >1^^(850)^ ^>^Bl(862) 

51 7V^S.?jt ^, ^7}^]7]^^ X|'^71(861)S. ^7l-*V31. :^l<?a7l 

(861)^ n^H^ ^71- #^^<?> ^m^l^ c].^ 7>^eK862)S. ^^t!: 

<83> ^>^^(862)^ ^V^Hijt ^7> ^lAi^:fe6fl tcj-ei-A-i ^^^i(i)?J:-ir 1 ^7Va1?1u1. # 
71-^1 ?1 2:^^(820) ^ ^^^(850)^ zt^t ^#^4(^178 

<84> -^'^ C 

^tfl^l ^^-^(870)^ 7>^Bl(862)^^^Bl ^T^^i(/)iJt'^l ' 2^^*!- 

^, ^ ;*11K <^1^^1-(13. 15, . . . .17)«^1 tfl«H 2-^ 7>^t!r Si^^ tfl 

tfl^l ^4q^(870)S.^l&l ^1^^ -^^^ja. ^ ^tfl^l ^^^iC/max)^ 

^«J=^aL >S^^^(65). <^l^^tfl«>m ^^-f (66) ^ 7>aj.:^(68)S. z^-z^- 
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(k)}) ^ ^}^M3. ^^^^ ^, o]^^ ^^^^(W^^^ 7W^^^m: ^^^} 
^ ^^1(:^191 ^193 ol^<^^i=f. 

-L^^ uj-Bl-i^ Ire^S^A-l, ^^^(101), ^^^(104), ^3L 7}^^ 

'?d^^(102)i+ i^llii^Bfl;g:a. ^s^^ ^^^(103)S. 

<88> =L^^, s. io<^ H>«'m «>^^a '^'^^-^(es)^ ^^l-^ s. s^i^ # 

<89> isfl^^:a. '^d^^(ioi)<H1 ^^^i, 7>^:^:a ^^^(102)5+ ^11^^^ 

-^j^H >a^^(i03)fe 4€^(62)s.^Bi 7>^^a.i- ^ 

jasf ^flm^Bfl^:S.-l- '§''3:^(104)^ #^^T=|-(>n91 ^-A]). 

<9o> '^'ti:-^(io4)^ 5*fl^^:e. ^^^(loi)s^El 7V^^:e.5^ ^11^^^ 

4iq- ^o] ^<i§>ul, :i3i|-(hk, ir = i^ax)* 7V^^:a. 
'«^^-f(105)S. #^^4(>il92 
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W)^-^^ '^^^ 7^ ^^'l ul^^S.(float point) 7>f'^fi.l- '^S^J*}:!!, 

7>^^:a.(W)* iJflolAlrii ^-^1:^(67)3. #^t!:^(^l93 '^H. 

'>^:^m^ ^ BflolAl^ ^xi.^(67)S. #^^>^ ^S. 7>^^>^-. 

<92> o]^6^J^^ ^i^tb ^ 7l^l^/ol^^ ^-^V^M-* S-^«>^ 

<^l^^'il^^l ^ <^1^^*S.^^ 7]7]^^S. 

» 2.^ ^ ^ ^ ""V^^ 

<93> Htb. c>l^^^^^t1 1^1:^-41^^ 7]:^]^<^ ^^slfe -^l^^^ ^m7W^^^^ 
^m'^n^^^^ <=>1-§-*>:J1. ^-5^^^^ ^^^^^ ^^^^S.-^ JL^ £-1-51 

^^^^ ^s§iE.» JL^§>^A-i ^ ^^Hl 
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7w^^m ^ ^4^^ii^-§-^* ^^*>^ ^}^M3. 

^-a- -^-tv^Bi*}^, ^^^^ ^■'^^B. ^ 

7flsi oi:§.^ ^^^-i-* 7>;<H. ^71 o]^^^ ^6]S. 3k^. 

^7] o]^^- oV^m^l 7fl^fe 7lxl^ "^VbIIM-^ 7ll^ <5l-^<^l^. ^7] 
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2) 

m *J-<=>11 ^tfl :d^^^fl^-§-^^ JIB^^H ^l-tVsJol 

^1^ 71;^1^/<:>1^^ rff- «?V^M-1- 3L^«l-fe ^^1. 
3] 

3L, >a-7l 7i-^:^:e.#3)- ^71 ^fl^^Bfl^ja.^^ ^7] ;jfli ^^^s.^^ ^^«1-ui, ^^^^ 
-^71 7>^^u#3). >8-7l ^7] =n^^s.s. ^7] 7l;^l^o^ 

^71 m ^-^^^^ -^7] 7]y^]^o_s.^^ ^H^JL^q- ^^-71 ^o]ie]^^ 

^^§>^ ^-6-^11^ ^^s. ^^^s. 71^1 

^/oi:g.^ '^V^M-l- 3£-^S>fe o]^ 

[^^«^ 4] 

^11 -sj- SE^ ;^13 ^7] 71x1-^^ 

>a-7l 71^1^ t>^lx4* *«fl ^7l ^^tb ^7l 

4 ^^-71 %^^}^ ^«r^^ 
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^ oj^si^ 7}^^M.^ ^ ^^fl^^Bfl>§iL€-3i-. >5^-7l *>«^^a >«8^^^ 
^71 ^V*j=^a ^S^^^s.^^ ^Rsife *>*^^a ^'iq^je.ofl ^7l 

>t>^^El*l-o^ >a-7l n^]^ ^S-^S.^ #^«>^ tifloiAi^i -g^-a:^; ^ 

>j.7l til<im -413:1:. -S-71 s>-*^a ^ ^7] sji-^^b. ^^^^ 2,^^}7] 

7}^^}Jl. 7\^^ #^*>^ 7]~^-f-# ^Hl*>JL. 

J«fl4 9X^^^, ^7l 7lxi^^ ol^^^ -^S^J^V^^ ^71 -sl-^^ 

a ^-^^Ji Ajv^^s- w*>^ <^1^^^ j<lH^* 71^1^/61^^ 

46-30 



• 




1020020064009 



%^ 2003/5/20 



I^^^ 61 



m -^-71 e>^^a ^^^^^^ 



'^'^^^V^ ^^^^ 

^7] ^^^^ ^11 ^ oi:^^ii 

ji^tb ^^^1]^-§-^^ n^^^ ^m^; 

tfl^l <y[^>i» ^#*>^ ^tfl;3;l S^^fe 7l;^l^/<i1^-^ ^ ^^^-l" i^«> 
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71 

;^15 %<^1 9X'=^^^, ^7] ^s. 7}^^^^ si\o]B.n<^] AV-§-^Vfe 

^flm-i-^ ^#*>^ ^^^s. 7i^i^/oi:i-^ ^^aq- 

^14 ^^H^i, ^^^a. ^S^^^^ 

J: 7V^^i# -^a^^^Vfe 7V^^:a. ^^^^^i s.-^^^ 7l:^]^/oi^^ '^VB^iq-^ 
[^^^ 91 

5*118 $1<H>^-1. ^7l 7>f';^:afe s)ois.«^«^ A>-§-^V^ <3=^V^5lfe 
101 

;^13 9X<=^^^, ^7l oi^f.^^ 
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^7] n^^^^ ^^^^^^ 7>^^iL* ^ ^flii^Be:^:e.#^ ^7i 

?fl:S:^jLS ^7] ^7l o]^^ 9kn^9-^ ^7] 71^1 

2.^ ttfloiAi^^ tflolBi- ^7l 7l^l^^s.^Bl ^^tb ^71 ciloi 

^71 ;^2 >11<^'^0j:<:4) ^-S-«>^ ^7l -^*>^ ^<^lAl:iiS. -^-^^ n^]^ 
^41- ^7l 3i^«>^ ^-^^fl^ ^SLS.^^ #^«>fe tll<>m;^:^ ^^•^» ^«l«>fe 
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111 

Bl oi:§.^^sl ^ ^tfi ^^§V^ ^V^^a. -S-^^-SV^a. 

:S-Alofl 7>^;^^# ^ ^l]^^Bfl^^#S.^ 

^^^^ 9l^^5l«>3i. ^^^^ '^'i+^el^ ^^ii-oi tfloiBi -sV^^a 

7flsi o]^^ ^^iM-i-^ 7Hp^, -^^-71 o]:^^^ ^d\s. -^vq-^ <^i^-^ "ib^m-s^ ^^a, 
^71 o]^^ <?>^m-^ 7fl-^^ ^7i 71^]^ ^yn^^ 7][^ ^]^^ <^i^<^h. ^^i ;^ii 

121 

;*llii -^J-*^ ^<>1>H. cl^^^l}-^^ 
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^€ ^7l 7V^^iLl: ^ ^H^^^^ii*-^ ^7l T^^^^S. €^*><H ^7l 7l:^l^^S 
:d^«>^. ^71 ^^4^71 7]^]^^s.^^ Ai ^siiq- ^7] no]u\r^ 

ji^*>*^ ^-B-^Hm ^^I'S ^#*Vfe ^«1*>^ 

^^^s. 7l;^l^/ol^^ cf^ 3L-t*l-fe 

[^^^ 131 

;«flll SEfe :^112 $jl<^^i. ^71 (a) 

(al) ^7l 7l;^l^ ^tfl ^7] ^^ai^!: ^7] n% 

oi^g-^if ^7i 7W^^% ^ ^fl^-^^fl^je.^^ -^^^I-^ 

(a2) ^7] o]^^^ ^^^}^ ^n-^ 

(a3) ^7l 7W^&^ ^ ^flm^^^:a.«5i|. >a-7l ^^5. 

(a4) ^71 §>*j:^a ^'Jfl^^i'l-. ^7l 4€€ 7>^^^# ^ ^fl^^S-Bfl^^l:^^^ 
(a5) ^7] ^^^3. ^71 ;S^7>^tt S.€- ol^g-^^-^ v^o] 

(a6) ^71 '^d^€ ^^Hl <^1^^«^ til-^m^^ ^7] «>^^a 
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^7l 71:^1^ ^7l ol^f-^o.^ xc^«a ^^S. ^ 

141 

^113 ^<^^i. ^7l (a3) ^^Ife 

(a31) ^7l ^-^^ 7V^:^a.5il- ^fl^>S-^^:SL» z^-zl- -S^-a-^l-o^ i^fl^^ 

(a32) >a-7l <:>1^^#«^1 t!^^<^ 2i^7\^^ 3.^ ^^<^] t^^}^ tl^^* ■¥-7>^1-<^. 

(a33) ^7l (a32) ^;^H>H -art^^ ^4^^1l^-§-^^ tilja^H, ^tfl^ 
6^ tfl-§-*>fe ^tfl;a;l ia:J^1» ^«1*>^ ^^^S. 7l^l^/^l 

15] 

:^13 ■^<^ $X^^^, ^7] (a4) 

(a41) ^7] ^^M3. -Sfl^^V^ <>1^^#^ 7>^:^2i5'l- ^11^^ 

(a42) ^7l 7\^^M.^- ^m^n^^^ o]^^%s. -^^^Y^ ^5^1; ^ 
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(a43) ^71 (a42) ^n^]^^ «=>l-S-*><=^ 7W^&^ m^}^ ^ 

161 

;^1115 ^<^^i, ^71 (a43) ^71 7>^^^» 3i)olH.t^oll 

-g-^Vfe ^'^ss. "y=;=^V^Al^1^ 7l:=^l^/ol^^ t:!-^ S.^^} 

171 

:^1112 9X'^M, ^7l (b) ^A]^ 

nqi«rir ^S.^<^ ^^^sl^ ^71 m ^^^'^ ^tfls|.*>^ 

^7] 7}^^^^ ^ ^7] ^^^^S. €^*>«^ ^7] o] 

7lxl^o.s.^el >a-7l >ill :^H'?d:£^ ifl^^ ^7] m ^^^^ ^l-§-*> 

<^ ^>a-§Vji, ^7i 41 4^^^^^^i €*>^ cfloiE}^ 

4; 
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